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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an active-energy-ray-curable composition which 
adheres well even to a substrate such as polycarbonate. 

SOLUTION: This active-energy-ray-curable composition contains (A) an epoxy compound, (B) 
an oxetane compound, (C) a cationic photopolymerization initiator, (D) a pigment as the 
colorant, and (E) a pigment dispersant. The dispersant (E) contains, as the effective 
component, a comb polymer which has basic anchors and is liquid at room temperature; 
hence, the composition adheres well even to such a substrate as polycarbonate, to which a 
conventional active-energy-ray-curable composition can not adhere well. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of an activity energy-line hardening 

setup-of-tooling product. 

[0002] 

[Description of the Prior Art] The constituent which will be hardened if an activity energy line like 
ultraviolet rays or an electron ray is irradiated is known, for example, it is widely used for applications, 
such as coating and printing. 
[0003] 

[Problem(s) to be Solved by the Invention] For example, although to excel in the adhesion to a base 
material (for example, synthetic resin) is demanded when used for coating, there are some which a 
hardening paint film cannot stick easily like a polycarbonate in the matter used as a base material. 
[0004] Moreover, although the hardening reaction of a hardening paint film might progress at the time 
of use and out gas might occur, since it became the cause of the cloudiness by out gas adhering to a 
smell or other parts, what the yield of out gas is extremely lessened for depending on an application (it is 
ideally made 0) was called for. 

[0005] Even if the purpose of this invention is a base material like a polycarbonate, adhesion is to offer a 
good activity energy-line hardening setup-of-tooling product, and especially, its adhesion is good and is 
for generating of out gas to also offer few activity energy-line hardening setup-of-tooling products. 
[0006] 

[Means for Solving the Problem] In the activity energy-line hardening setup-of-tooling product with 
which an activity energy -line hardening setup-of-tooling product according to claim 1 contains the 
pigment as the (A) epoxy compound, (B) oxetane compound, (C) light cationic initiator, and a (D) 
coloring agent, and the (E) pigment agent, support is a base and the aforementioned (E) pigment agent is 
characterized by making the comb polymer of a liquid into an active principle at a room temperature. 
[0007] An activity energy-line hardening setup-of-tooling product according to claim 2 is characterized 
by the aforementioned (E) pigment agent being the presentation of 100% of active principles in an 
activity energy-line hardening setup-of-tooling product according to claim 1 . In an activity energy-line 
hardening setup-of-tooling product according to claim 1 or 2, said support of an activity energy-line 
hardening setup-of-tooling product according to claim 3 is a base, and the comb polymer of a liquid is 
characterized by being a graft polymer at a room temperature. 

[0008] Said graft polymer is characterized by an activity energy-line hardening setup-of-tooling product 
according to claim 4 being the Pori (ethyleneimine)-Pori (1, 2-hydroxy stearin acid) graft polymer in an 
activity energy-line hardening setup-of-tooling product according to claim 3. 
[0009] An activity energy-line hardening setup-of-tooling product according to claim 5 In an activity 
energy-line hardening setup-of-tooling product given in any 1 term of claims 1-4, after making the total 
amount of the (A) epoxy compound and (B) oxetane compound into the 100 weight sections (A) An 
epoxy compound is characterized by blending [5-95 weight section and (B) oxetane compound ] 0.5 - 
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12 weight section and the (E) pigment agent for 5-95 weight section and (C) light cationic initiator 
below in 20 weight sections. 

[0010] An activity energy-line hardening setup-of-tooling product according to claim 6 is [001 1] 
characterized by blending the (E) pigment agent by two or less weight ratio to the (D) pigment 1 in an 
activity energy-line hardening setup-of-tooling product according to claim 5. 

[Embodiment of the Invention] What is illustrated next can be used as a (A) epoxy compound used for 
the activity energy-line hardening setup-of-tooling product of this invention. Moreover, if it is the epoxy 
compound currently used for the well-known activity energy-line hardening setup-of-tooling product, it 
can be used satisfactory. 

[(A) Example of epoxy compound] bisphenol A diglycidyl ether, Bisphenol F diglycidyl ether, 
bisphenol S diglycidyl ether, Bromination bisphenol A diglycidyl ether, bromination bisphenol F 
diglycidyl ether, Bromination bisphenol S diglycidyl ether, epoxy novolak resin, Hydrogenation 
bisphenol A diglycidyl ether, hydrogenation bisphenol F diglycidyl ether, Hydrogenation bisphenol S 
diglycidyl ether, 3, 4-epoxycyclohexyl methyl - 3 f , 4'-epoxy cyclohexane carboxylate, 2-(3, 4- 
epoxycyclohexyl -5, 5-spiro -3, 4-epoxy) cyclohexane-meta-dioxane, A screw (3, 4-epoxycyclohexyl 
methyl) horse mackerel peat, vinyl cyclohexene oxide, 4- vinyl epoxy cyclohexane, a screw (3, 4-epoxy- 
6-methylcyclohexyl methyl) horse mackerel peat, 3, 4-epoxy-6-methylcyclohexyl - 3', 4 f - epoxy -6'- 
methylcyclohexane carboxylate, Methylenebis (3, 4-epoxy cyclohexane), dicyclopentadiene diepoxide, 
The JI (3, 4-epoxycyclohexyl methyl) ether of ethylene glycol, An ethylene screw (3, 4-epoxy 
cyclohexane carboxylate), Epoxy hexahydrophthalic acid dioctyl, epoxy hexahydrophthalic acid G 2- 
ethylhexyl, 1 ,4-butanediol diglycidyl ether, 1, 6-hexanediol diglycidyl ether, Glycerol triglycidyl ether, 
trimethylolpropane triglycidyl ether, Polyethylene glycol diglycidyl ether and polypropylene glycol 
diglycidyl ether; Ethylene glycol, Propylene glycol, By adding one sort or two sorts or more of alkylene 
oxide to aliphatic series polyhydric alcohol, such as a glycerol The monoglycidyl ether of the diglycidyl 
ester; aliphatic series higher alcohol of the Pori glycidylethers; aliphatic series long-chain dibasic acid of 
the polyether polyol obtained; A phenol, The glycidyl ester of a monoglycidyl ether; higher fatty acid of 
the polyether alcohol which adds alkylene oxide to cresol, butylphenol, or these, and is obtained; 
Epoxidized soybean oil, Epoxy butyl stearate, epoxy stearin acid octyl, epoxidation linseed oil, 
epoxidation polybutadiene, etc. 

[0012] (B) oxetane compound used for the activity energy-line hardening setup-of-tooling product of 
this invention is following chemical formula (1): [0013]. 
[Formula 11 



[0014] It is the compound which comes out and has one or more oxetane rings expressed, and this 
compound causes a polymerization reaction and crosslinking reaction by irradiating an activity energy 
line under existence of (C) light cationic initiator. 

The following compound is illustrated as a (B) oxetane compound which has one [example of (B) 
oxetane compound] oxetane ring. 

[0015] 3-ethyl-3-hydroxymethyloxetane, 3-(meta) allyloxy methy 1-3 -ethyl oxetane, Methylbenzene, 4- 
fluoro-[l-(3-ethyl-3-OKISETA nil methoxy) methyl] benzene, (3-ethyl-3-OKISETA nil methoxy) 4- 
methoxy-[l-(3-ethyl-3-OKISETA nil methoxy) methyl] benzene, [l-(3-ethyl-3-OKISETA nil methoxy) 
ethyl] Phenyl ether, The iso butoxy methyl (3-ethyl-3-OKISETA nil methyl) ether, The isobornyl oxy- 
ethyl (3-ethyl-3-OKISETA nil methyl) ether, The isobornyl (3-ethyl-3-OKISETA nil methyl) ether, the 
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2- ethylhexyl (3-ethyl-3-OKISETA nil methyl) ether, The ethyl diethylene-glycol (3-ethyl-3-OKISETA 
nil methyl) ether, The dicyclopentadiene (3-ethyl-3-OKISETA nil methyl) ether, The JISHIKURO 
pentenyl oxy-ethyl (3-ethyl-3-OKISETA nil methyl) ether, The JISHIKURO pentenyl (3-ethyl-3- 
OKISETA nil methyl) ether, The tetrahydrofurfuryl (3 -ethyl-3 -OKISETA nil methyl) ether, The 
tetrabromo phenyl (3-ethyl-3-OKISETA nil methyl) ether, The 2-tetrabromo phenoxy ethyl (3-ethyl-3- 
OKISETA nil methyl) ether, The TORIBUROMO phenyl (3-ethyl-3-OKISETA nil methyl) ether, 2- 
TORIBUROMO phenoxy ethyl (3-ethyl-3-OKISETA nil methyl) ether, 2-hydroxyethyl (3-ethyl-3- 
OKISETA nil methyl) ether, 2-hydroxypropyl (3-ethyl-3-OKISETA nil methyl) ether, The butoxy ethyl 
(3-ethyl-3-OKISETA nil methyl) ether, The pentachlorophenyl (3 -ethyl-3 -OKI SETA nil methyl) ether, 
the pentabromophenyl (3-ethyl-3-OKISETA nil methyl) ether, the bornyl (3-ethyl-3-OKISETA nil 
methyl) ether, etc. 

[0016] The following compound is illustrated as a (B) oxetane compound which has two or more 
oxetane rings. 3, 7-screw (3-OKISETANIRU)-5-OKISA-nonane, 3, and 3'-(l, 3-(2-MECHIRENIRU) 
propane diyl screw (oxy-methylene)) screw - (3-ethyl oxetane), 1, 4-screw [(3-ethyl-3-OKISETA nil 
methoxy) methyl] benzene, 1, 2-screw [(3 -ethy 1-3 -OKISETA nil methoxy) methyl] ethane, 1, 3 -screw 
[(3-ethyl-3-OKISETA nil methoxy) methyl] propane, The ethylene glycol screw (3-ethy 1-3 -OKISETA 
nil methyl) ether, The JISHIKURO pentenyl screw (3 -ethy 1-3 -OKISETA nil methyl) ether, The 
triethylene glycol screw (3-ethyl-3-OKISETA nil methyl) ether, The tetraethylene glycol screw (3-ethyl- 

3- OKISETA nil methyl) ether, The tricyclodecane diyl dimethylene (3 -ethy 1-3 -OKISETA nil methyl) 
ether, The trimethylol propane tris (3-ethyl-3-OKISETA nil methyl) ether, 1, 4-screw (3-ethyl-3- 
OKISETA nil methoxy) butane, 1, 6-screw (3-ethyl-3-OKISETA nil methoxy) hexane, The 
pentaerythritol tris (3-ethyl-3-OKISETA nil methyl) ether, The pentaerythritol tetrakis (3-ethyl-3- 
OKISETA nil methyl) ether, The polyethylene-glycol screw (3 -ethy 1-3 -OKISETA nil methyl) ether, The 
dipentaerythritol hexa kiss (3-ethyl-3 -OKISETA nil methyl) ether, The dipentaerythritol pentakis (3- 
ethyl-3-OKISETA nil methyl) ether, The dipentaerythritol tetrakis (3 -ethyl-3 -OKISETA nil methyl) 
ether, The caprolactone denaturation dipentaerythritol hexa kiss (3 -ethyl-3 -OKISETA nil methyl) ether, 
The caprolactone denaturation dipentaerythritol pentakis (3 -ethyl-3 -OKISETA nil methyl) ether, The 
ditrimethylol propane tetrakis (3-ethyl-3-OKISETA nil methyl) ether, EO denaturation bisphenol A 
screw (3-ethyl-3-OKISETA nil methyl) ether, PO denaturation bisphenol A screw (3 -ethyl-3 -OKI SETA 
nil methyl) ether, EO denaturation hydrogenation bisphenol A screw (3 -ethyl-3 -OKI SETA nil methyl) 
ether, PO denaturation hydrogenation bisphenol A screw (3-ethyl-3-OKISETA nil methyl) ether, the EO 
denaturation bisphenol F (3-ethyl-3-OKISETA nil methyl) ether, etc. 

[0017] As an oxetane compound which can be used suitably, especially as a (B) component of this 
invention 3 -ethyl-3 -hydroxy methyloxetane, 1, 4-screw {[(3-ethyl-3-QKISETANIRU) Methoxy] 
Methyl} benzene, 3 -ethyl-3 -(phenoxymethyl) oxetane, JI [1 -ethyl (3-OKISETANIRU)] methyl ether, 3- 
ethyl-3-(2-ECHIRUHEKI siloxy methyl) oxetane, 3-ethyl-3-{[3-(triethoxy silyl) propoxy] Methyl} 
oxetane, OKISETA nil silsesquioxane, and phenol novolak oxetane are mentioned. 
[0018] (B) an oxetane compound is one-sort independent - it is - it can be used combining two or more 
sorts. (C) light cationic initiator which constitutes the resin constituent of this invention is a compound 
which makes the cationic polymerization of the (A) epoxy compound and (B) oxetane compound start 
by receiving energy lines, such as ultraviolet rays and an electron ray. (C) The onium salt which has the 
structure expressed with the following formula (2) as a desirable example of an optical cationic initiator 
can be mentioned. This onium salt is a compound which emits Lewis acid by receiving light. 
[0019] 
[Formula 2] 

[R12a R13b R14c R15d W]+m[MXn+m]-m (2) 

It is that R12, R13, R14, and R15 are the same or a different organic radical, and a cation is onium ion 
among a formula and (a+b+c+d) is [ W is S, Se, Te, P As, Sb Bi, O, I, Br, CI, or N**N, and / a, b, c, and 
d are the integers of 0-3, respectively, and ] equal to the valence of W. M is the metal or metalloid which 
constitutes the neutral atom of a halogenide complex [MXn+m], for example, is B, P, As, Sb, Fe, Sn, Bi, 
aluminum, calcium, In, Ti, Zn, Sc, V, Cr, Mn, Co, etc. X is halogen atoms, such as F, CI, and Br, m is 
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the charge of the net of halogenide complex ion, and n is the valence of M. 

[0020] In a formula (2) as an example of onium ion Diphenyliodonium, 4-methoxy diphenyliodonium, 
screw (4-methylphenyl) iodonium, Screw (4-tert-buthylphenyl) iodonium, screw (dodecyl phenyl) 
iodonium, Triphenylsulfonium, diphenyl-4-thio phenoxyphenyl sulfonium, A screw [4-(diphenyl 
SURUFONIO)-phenyl] sulfide, a screw [4-(JI (4-(2-hydroxyethyl) phenyl) SURUHONIO)-phenyl] 
sulfide, eta5-2 and 4-(cyclo pen TAJIENIRU) [1, 2, 3, 4, 5, and 6-eta-(methylethyl)-benzene]-iron (1+) 
etc. is mentioned. 

[0021] As an example of the anion (MXn+m) in the above-mentioned formula (2), tetrafluoroborate 
(BF4-), hexafluorophosphate (PF6-), hexafluoroantimonate (SbF6-), hexafluoroarsenate (AsF6-), hexa 
chloro antimonate (SbC16-), etc. are mentioned. 

[0022] (C) As an onium salt which can be used as an optical cationic initiator, set to said general 
formula (2) and it is general formula: [MXn(OH)-] (here) instead of [MXn+m]. M, X, and n are as a 
definition about a formula (2). The anion expressed, perchloric acid ion (C104-), trifluoro methysulfonic 
acid ion (CF3S03-), The onium salt which has other anions, such as fluorosulfonic acid ion (FS03-), 
toluenesulfonic acid ion, trinitrobenzene sulfonic acid ion, and trinitrotoluene sulfonic acid ion, is 
mentioned. 

[0023] Furthermore, there is an aromatic series onium salt as an example of an onium salt usable as a 
(C) light cationic initiator. For example, an aromatic series halo NIUMU salt given in JP,50-151996,A, 
JP,50-158680,A, etc., JP,50-151997,A, JP,52-30899,A, VA group aromatic series onium salt given in 
VIA group aromatic series onium salt; JP,50-158698,A given in JP,56-55420,A, JP,55-125105,A, etc.; 
JP,56-8428,A, Aromatic series diazonium salt given in oxo-sulfoxonium salt; JP,49-17040,A given in 
JP,56-149402,A, JP,57-192429,A, etc.; a thio kinky thread RIUMU salt given in a U.S. Pat No. 
4,139,655 specification etc. is desirable. Moreover, iron / allene complex, an aluminum complex / 
photolysis silicon compound system initiator can be mentioned. 

[0024] (C) As a commercial item of an optical cationic initiator UVI-6950 and UVI-6970 (screw [-- 4- 
(JI (4-(2-hydroxyethyl) phenyl) SURUHONIO] - phenyl sulfide) --) [ for example, ] UVI-6974(screw 
[4-diphenyl SURUHONIO)-phenyl] Mixture of sulfide bis-hexafluoroantimonate and diphenyl-4-thio 
phenoxyphenyl sulfonium hexafluoroantimonate, UVI-6990 (above) (salt of the hexafluorophosphate of 
UVI6974) Union Carbide, ADEKAOPUTOMA SP-151, and SP-170 (screw [-- 4- (JI (4-(2- 
hydroxy ethyl) phenyl) SURUHONIO] - phenyl sulfide) --) SP-150 (hexafluorophosphate of SP-170), 
SP-171 (above) Asahi Denka Kogyo K.K., Irgacure 261 (eta5-2, 4-cyclo pen TAJIEN-1-IRU) [(1, 2, 3, 
4, 5, 6-eta) - (1-methylethyl) benzene]-iron (l+)-hexafluoro phosphate (1-) (above, Ciba-Geigy), CI- 
2481, CI-2624, CI-2639, CI-2064 (above) Nippon Soda Co., Ltd., CD-1010, CD-101 1, CD-1012 
(above) (4-(2-hydroxy tetrapod DEKANIRU oxy-) diphenyliodonium hexafluoroantimonate) Sartomer, 
DTS-102, DTS-103, NAT-103, NDS-103 (- dimethyl sulfonium hexafluoroantimonate) (4-hydroxy 
naphthy 1), TPS- 1 02 (tripheny lsulfoniumhexafluorophosphate), TPS- 1 03 (tripheny lsulfonium 
hexafluoroantimonate), MDS-103 (4-methoxypheny-diphenyl sulfonium hexafluoroantimonate), MPI- 
103 (4-methoxypheny iodonium hexafluoroantimonate), BBI-101 (screw (4-tert-buthylphenyl) 
iodonium tetrafluoroborate), BBI-102 (screw (4-tert-buthylphenyl) iodonium hexafluorophosphate), 
BBI-103 (above) (screw (4-tert-phenyl) iodonium hexafluoroantimonate) Green Chemistry, Degacure 
What can come to hand by trade names, such as K126 (screw [4-(diphenyl SURUHONIO)-phenyl] 
sulfide bis-hexafluorophosphate) (Degussa AG make), is mentioned. UVI-6970, UVI-6974, 
ADEKAOPUTOMA SP-170, SP-171, CD-1012, and MPI-103 can use it preferably among these. 
However, it is not limited to these instantiation. 

[0025] (C) an optical cationic initiator is one-sort independent - it is - it can be used combining two or 
more sorts of things. (D) The pigment as a coloring agent can use a well-known thing without limitation 
especially. Although it is needless to say, pigments, such as a yellow pigment, the Orange pigment, red 
pigments, a violet pigment, a blue pigment, the Brown pigment, a black pigment, and white pigments, 
can be mixed. In addition, in the activity energy-line hardening setup-of-tooling product of the 
conventional technique, although adhesion might fall when carbon black and a copper phthalocyanine 
were used as a pigment, this invention has also improved this point. 
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[0026] (E) That to which support is a base and a pigment agent makes the comb polymer of a liquid an 
active principle at a room temperature is used. As a base used as support, a primary amine salt, a 
secondary amine salt, a tertiary amine salt, quarternary ammonium salt, etc. are illustrated. 
[0027] (E) As an active principle of a pigment agent, if support uses the comb polymer of a liquid at a 
room temperature by the base, even if it is the base material with which good adhesion was not acquired, 
with a conventional activity energy-line hardening setup-of-tooling product like a polycarbonate, 
adhesion will become good. (E) Although the solvent may be contained in the pigment agent, since a 
solvent may cause out gas, use of a solvent is not desirable at this point. Therefore, like, the thing [ that 
it is the presentation of 100% of active principles ] according to claim 2 of the (E) pigment agent is 
desirable, and generating of out gas can be prevented good by considering as 100% of active principles. 
Therefore, neither a smell nor cloudiness occurs. 

[0028] There is support by the base and there is a graft polymer according to claim 3 as a suitable 
example of the comb polymer of a liquid at a room temperature. Since its pigment dispersibility is good 
since such a graft polymer has many adsorption sites, and its anchor effect is strong, its adhesion over 
difficulty adhesion base materials, such as a polycarbonate, improves more. 
[0029] As a good example of a graft polymer (in a base, support is the comb polymer of a liquid at a 
room temperature) according to claim 3, there is a Pori (ethyleneimine)-Pori (1, 2-hydroxy stearin acid) 
graft polymer according to claim 4. There is trade name:Solsperse28000 (ABISHIA, Inc.) as the 
commercial item. 

[0030] The compounding ratio of each component in the activity energy-line hardening setup-of-tooling 
product of this invention etc. Although what is necessary is just to set up suitably according to an 
application or direction for use, after making the total amount of a compounding ratio according to claim 
5, i.e., the (A) epoxy compound, and (B) oxetane compound into the 100 weight sections (A) It is 
desirable to blend [ an epoxy compound / 5 - 95 weight section and (B) oxetane compound ] 0.5 - 12 
weight section and the (E) pigment agent for 5-95 weight section and (C) light cationic initiator below 
in 20 weight sections. 

[0031] (A) Although the rate of an epoxy compound and (B) oxetane compound (total amount 100 
weight section), and (C) light cationic initiator changes with the class of (A) epoxy compound, the class 
of (B) oxetane compound, and the classes of (C) light cationic initiator, it is the desirable above- 
mentioned range. 

[0032] On the other hand, since distribution will break if there are too many (E) pigment agents, and a 
pigment condenses and sediments, it is not desirable. Moreover, if a basic dispersant is added too much 
in a cationic polymerization system, since polymerization inhibition will occur and a reaction rate will 
fall, it is not desirable at this point. (E) When a pigment agent is made below into the 20 above- 
mentioned weight sections, the desirable compounding ratios of such faults not arising (or it fitting in 
harmless extent substantially) to the (E) pigment agent are below the 20 above-mentioned weight 
sections. 

[0033] In addition, the desirable compounding ratio of the (E) pigment agent is restrained by the ratio 
with the (D) pigment. That is, even if the compounding ratio of the (E) pigment agent to the (D) pigment 
is too high, **** of distribution and hardening inhibition will occur, although the ratio of both this 
component is not uniform by the class of for example, (E) pigment agent, either, if the (E) pigment agent 
is blended by two or less weight ratio to the range 1 according to claim 6, i.e., the (D) pigment, - 
distribution - also breaking — hardening inhibition does not take place, either. 
[0034] The activity energy-line hardening setup-of-tooling product of claims 1-6 is applicable to 
coating, printing, etc. like a well-known activity energy-line hardening setup-of-tooling product (as ink). 
The arbitration component according to the concrete application, for example, a viscosity controlling 
agent etc., can be added. For example, what is necessary is just to adjust the viscosity to 30 or less mPa- 
s, in using as ink for ink jet printers. 
[0035] 

[Example] (Comparative experiments 1) 

** preparation of a constituent - stirring mixing of the following component was carried out under a 
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room temperature and in the dark room, and the ink (activity energy-line hardening setup-of-tooling 
product) of examples 1 and 2 was manufactured. 

Component epoxy compound : (A) 3, 4-epoxycyclohexyl methyl -3, the 4-epoxy cyclohexane 
carboxylate [trade name:UVR-61 10 and Union Carbide 30] weight section, The limonene die oxide 
[product made from elfatochem] 40 weight section (B) » component oxetane compound: — JI [ethyl ] 
methyl ether [trade name : (3-OKISETANIRU) OXT-221, the Toagosei]40 weight (section C) 
component light cationic initiator : Mixture [trade name:UVI-6990 of the hexa fluorophosphoric acid 
salt of triaryl sulfonium, and propylene carbonate, made in Union Carbide, Propylene carbonate 50% 
dilution ]4 weight section (50% of active principles) (D) — component pigment: carbon black () 
[ Pigment ] Black 7 (example 1) Or a copper phthalocyanine () [ Pigment Blue ] 15:3(example 2) 3 
weight (section E) component Pori (ethyleneimine)-Pori (1, 2-hydroxy stearin acid) graft-polymer [-- 
trade name: — Solsperse28000 and the product made from ABISHIA — it is] 1.5 weight section — The 
activity energy-line hardening setup-of-tooling product of examples 1-6 of a comparison which are 
different from an example at the point which used the thing of a publication for the following as a 
dispersant was also manufactured (the compounding ratio of each component is the same as an 
example). 

Example [ of a comparison ] 1 pigment: Carbon black (Pigment Black 7) 

Dispersant: The amount block copolymerization object of giant molecules, example of active principle 
38% comparison 2 pigmentxarbon black (Pigment Black 7) which have compatibility in Disperbykl62 
(product made from big KEMI), and a pigment 

Dispersant: Despa Ron DA-703-50 (Kusumoto formation make), the AMAIDO amine salt of the 
amount polyester acid of macromolecules, an example of active principle 50% comparison 3 
pigmentxopper phthalocyanine (Pigment Blue 15:3) 

Dispersant: The amount block copolymerization object of giant molecules, example of active principle 
38% comparison 4 pigmentxopper phthalocyanine (Pigment Blue 15:3) which have compatibility in 
Disperbykl62 (product made from big KEMI), and a pigment 

Dispersant: Despa Ron DA-703-50 (Kusumoto formation make), the AMAIDO amine salt of the 
amount polyester acid of giant molecules, example of active principle 50% comparison 5 
pigmentxarbon black (Pigment Black 7) 

Dispersant: Solsperse32000 (product made from ABISHIA) and support are wax-like comb polymer and 
an example of active principle 100% comparison 6 pigmentxopper phthalocyanine (Pigment Blue 15:3) 
at a room temperature in a base. 

Dispersant: By the base, after Solsperse32000 (product made from ABISHIA) and support applied the 
class product obtained at the room temperature on wax-like comb polymer and the 100% ** hardening 
approach of active principles so that it may become the thickness of about 20 micrometers to the plate of 
a polycarbonate, they passed once the black light (addition quantity of light 1000 mJ/cm2) of the 
conveyor type which installed the 120W [/cm ] ultrahigh pressure mercury lamp, and stiffened it. 
[0036] Testing machine: AIGU run daisy ECS-401GX (lamp output of 3.0k W) (the product made from 
Eye Graphics, band-conveyor type) 

** X-like bloodshed (X cut) which penetrates the paint film on the trial test piece by the X cut tape 
method, and reaches the flux line was attached with the cutter knife, the cellophane tape was stuck and 
torn off on it, and the adhesive superiority or inferiority of a between [ a base or a paint film ] were 
investigated (the JIS coating commercial-test approach K5400). In this trial, the condition of peeling of 
X cut section was observed by viewing, and it asked for the evaluation mark shown in degree table, and 
considered as the index when judging the superiority or inferiority between each test piece. In addition, 
when the test piece is produced by the recoating, it evaluates also about the condition of peeling between 
paint films. Moreover, peeling other than the part specified in "the condition of X cut section" is 
recording the condition, without considering as the object of evaluation. 
[0037] 
[Table 1] 
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[0038] ** The base material with a paint film was placed on the hot plate heated at 1 10 degrees C of 
cloud tests, glassware was put on it, and the cloudiness in the container of 24 hours after was judged 
visually. 

O : the above-mentioned test result with remarkable generating of xrcloudiness generating of 
**:cloudiness cloudy generating is not accepted to be at all is slightly accepted to be etc. is shown in 
Table 2. 
[0039] 
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[0040] Examples 1 and 2 have the very good adhesion over the difficulty adhesion base material with 
which the trial and cloud test by the X cut tape method are represented by good results, i.e., a 
polycarbonate, and generating of out gas is not seen, either, as shown in the above-mentioned table 2. 
On the other hand, the examples 1-6 of a comparison have the inadequate adhesion over a difficulty 
adhesion base material so that clearly from the result of the trial by the X cut tape method. About a 
cloud test, although the examples 5 and 6 of a comparison were good, its examples 1-4 of a comparison 
were not good. 

[0041] If support uses the (E) pigment agent which makes the comb polymer of a liquid an active 
principle at a room temperature by the base from these results, adhesion is very good and it can check 
that out gas does not occur, either. 
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The same (A) - (E) component as the activity energy-line hardening setup-of-tooling product of an 
example is used. (Comparative experiments 2) (A) — the constituent ((D) pigment: — carbon black 
(Pigment Black 7) 3 weight sections --) to which the compounding ratio of - (C) component was 
changed variously (E) — pigment agent: — Solsperse28000 (product made from ABISHIA) prepared 
immobilization in the 1 .5 weight section like preparation of ** constituent of comparative experiments 
1, carried out UV irradiation to it like the ** hardening approach, and performed the trial and ** cloud 
test by the **X cut tape method. The result is shown in Table 3. 
[0042] 
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[0043] The result of these comparative experiments 2 shows that the (A) epoxy compound and (B) 
oxetane compound are satisfactory in the range of 5 - 95 weight section respectively, when the total 
amount of the (A) epoxy compound and (B) oxetane compound is made into the 100 weight sections. 
(C) Since there is too little generating of the acid which is a polymerization initiation kind when an 
optical cationic initiator has too little this, don't harden, but in 15 weight sections, since after hardening 
of a paint film remains, and the diluent solvent in an optical cationic initiator blooms cloudy as out gas 
constituents and causes generating, the results of the X cut tape method and a cloud test fall a little. 
Therefore, (C) light cationic initiator can check that it is good the range of 0.5-15 weight section, and 
to blend in the range of 0.5 - 12 weight section preferably, when the total amount of the (A) epoxy 
compound and (B) oxetane compound is made into the 100 weight sections. 
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[0044] When were experimented separately, and the total amount of the (A) epoxy compound and (B) 
oxetane compound was made into the 100 weight sections, it has checked that distribution will break by 
existence of a base if the (E) pigment agent exceeds 20 weight sections, and a pigment condensed and 
sedimented. Moreover, when restricting the basic (E) pigment agent to below 20 weight sections, 
polymerization inhibition did not occur, either. 

[0045] (D) if the (E) pigment agent is blended by two or less weight ratio to the (D) pigment 1 due to the 
compounding ratio of a pigment and the (E) pigment agent -- distribution — also breaking — it has also 
checked that hardening inhibition did not take place, either. In the activity energy-line hardening setup- 
of-tooling product of these things to this invention (A) after making the total amount of an epoxy 
compound and (B) oxetane compound into the 100 weight sections (A) 5-95 weight section and (B) 
oxetane compound 5 - 95 weight section, [ an epoxy compound ] (C) It can be said that it is desirable to 
blend 0.5-12 weight section and the (E) pigment agent for an optical cationic initiator below in 20 
weight sections, and it is still much more more desirable to blend the (E) pigment agent by two or less 
weight ratio to the (D) pigment 1. 

[0046] In addition, although various kinds of matter and numeric values with the gestalt (an example is 
included) of implementation of invention were illustrated, it is an example to the last and it cannot be 
overemphasized that it can carry out variously in the range which this invention is not limited to these 
examples and does not deviate from the summary of this invention. 
[0047] 

[Effect of the Invention] As explained as mentioned above, an activity energy-line hardening setup-of- 
tooling product according to claim 1 (A) In the activity energy-line hardening setup-of-tooling product 
containing the pigment as an epoxy compound, (B) oxetane compound, (C) light cationic initiator, and a 
(D) coloring agent, and the (E) pigment agent Adhesion becomes good, even if support is a base and it is 
the base material with which good adhesion was not acquired in a conventional activity energy-line 
hardening setup-of-tooling product like a polycarbonate, since the aforementioned (E) pigment agent 
makes the comb polymer of a liquid an active principle at a room temperature. 
[0048] In an activity energy-line hardening setup-of-tooling product according to claim 1, like claim 2 
publication, if the (E) pigment agent is made the presentation of 100% of active principles, generating of 
out gas can be prevented good and neither a smell nor cloudiness will be generated. Moreover, in an 
activity energy-line hardening setup-of-tooling product according to claim 1 or 2, if a graft polymer 
according to claim 3 is adopted, since pigment dispersibility is good since there are many adsorption 
sites, and the anchor effect is strong, the adhesion of this graft polymer over difficulty adhesion base 
materials, such as a polycarbonate, will improve more. 

[0049] As a good example of the graft polymer (in a base, support is the comb polymer of a liquid at a 
room temperature) according to claim 3, there is a Pori (ethyleneimine)-Pori (1, 2-hydroxy stearin acid) 
graft polymer according to claim 4. This thing is trade name:Solsperse28000 (since it is marketed as 
ABISHIA, Inc., acquisition is easy and suitable for the mass production of the activity energy-line 
hardening setup-of-tooling product of this invention.). 

[0050] To the activity energy-line hardening setup-of-tooling product of this invention, after making the 
total amount of a compounding ratio according to claim 5, i.e., the (A) epoxy compound, and (B) 
oxetane compound into the 100 weight sections (A) 5-95 weight section and (B) oxetane compound 5 - 
95 weight section, [ an epoxy compound ] (C) It is desirable to blend 0.5-12 weight section and the (E) 
pigment agent for an optical cationic initiator below in 20 weight sections, it is considering as this 
compounding ratio, distribution is stabilized, and polymerization inhibition does not occur. 
[0051] Furthermore, by blending the (E) pigment agent by two or less weight ratio to the range 1 
according to claim 6, i.e., the (D) pigment, the stability of distribution becomes fitness more and 
hardening inhibition does not take place, either. 
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